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FLIGHT NAVIGATION PLOI;PING

Col K. Nikolayev

02ficers studying air navigstion problems on their own should curry out
practical map exercises. A "dumny flight" is a procblem reguiring the various
caliculatinis necessary on an actusl rlight over a given route.

The durmy flight car be a group exercise or car be worked individualiy.
Its object may be to teat the preparation of flying personzel for & forthcoming
flight, or to aid in the study and thorough assimilaction of new problems.

For execuiion of a dumry flight, the navigaticnel aids of the actual
region ove: which the flight will be made must be taken into consideration.
Instrument corcections should be as they are in fact, for whicia purpose air
crevs should heve graphs for the correction of vneir own aircraft instruments.
Wuen preparing a dummy flight, the amount of navigation work to be done 1in
the particular exercise should be determined first. Then an itinerary snould
be selected on the map and the work distributed over the various stages of the
route.

In the prepsraticn of a dummy night flight, navigation work will include
checking wind by drlft angles, route check using radio navigation and 11luminated
landmarks, reaching the target at the designated time, ard reaching the flight
finishing point by homing on a radio station.

The first thing to do is to select the fiight itinerary on a 1:500,000 map,
plot the itinerary, and measure “he distance and course angles. The flight
itinerary includes the fligh% departure pcoint -- an illuminsted reference point,
an illuminated turning point, e nonilluminated objective, a second turuing polnt,
and s redio station at the flight finishing point.

The dummy flight also includes the same navigation aids to vhich the air
crew will have recovrse when carryirg out & flight -- tbe real cell signs, wave-
lengths, etc.
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cavting station bearings and ground radio-direction finder.. Calculations for
reaching the target at the appointed time are made at the turning point. The
course is calculated at the third stage. At the. feourth, the position is de-

termined by & bearing from s ground radic-direction finder.

‘the actual problem, we fix the initlal data: time for attacking

To frame
400 ¥m/hr; altitude, 2000 meters; wind, 2000,

targev; 2300; true alr speed,
50 ¥m/h.

From the time of attaclking the target, the air :ipeed and the wind, we
determine the time <t which the flight departure point is passed as 22_).
Agsuming that takeoff, rendezvous, and approach to the flight departure
point tekes about 10 minutes, takeoff time will be 2215. We select magnetic
courses for measuring <¢.ift angles along the 1lluminated points up to the
flight departure point: . first magnetic course 20°, second magnetic course .’
120°, third magnetic course 6CO. By setting up on the wind indicator .the
accepted true air speed, the wind and tne magretic courses, ve find the
corresp nding valur~: of the. drift angles are 00, 4+ 70, and +59. B b )

Using the true air cpeed, aliitude 2,000 meters and temperature 4 50,
the glide rule shows that irstrument speed ic 360 km/ /nr Tal.ing the instru-
ment correction fo the spe2d-indicator reading as 410 km/hr we obtain an
instrument reading of 357 km/hr Toe quentities thus obtained -- megnetic
courses; drift angllis, lostrunent speed, altitude and semperature -- are
incorporated in the problem. The wind velocity and direction are to be
determined from this data. '

The requirement for the next part of the problem is to calculate the
compass course for the firet leg of the flight and the time of arrival at
the turning point. TFor the change of course, wa give the deviation or rater
to the deviation chart. The first step should be a visual check of the
course by toking a bearing on the flight departure point and determining
position Ly radio Learings for route check. The problem will therefore
contain data on the measurement of the course angle of the flight depar-
ture goint by sight. We reguire the determinaticn of the actual track
angle and the introducthion ot course correction. for example, at 2230 tha

fiight departure-point course angle was measured and found tc be 1880.

To obtain radio direction-finding data, we find the position of the
aircrafi a2t 2240 and determine for this point the direction of the broed-
casting station. We then find the pozition of the alrcraft at Z242 and
determine the bearing of the ground redio directicu finder for this point.

radio-compass reading, the radio deviaticn,

In the problem, we give the
It is required

cowpass devistion and bearing of the grownd directiorn finder.
to f£ind the position of die aircrafs.

We further give the time of arrival at the tuwrning point with a delay
of one minute and require that a calculation he made for arrival over the
target at the anpointed time. Here .t will be necessary to increase the
grawd sperd to 500 ﬁm/hr. Toe air speed will be correspondingly increased
ana a coriection must h2 made to the course steered (kur:z sledovaniyn}.
After thio, we give the time of arrival at the target and data for bonbing

calculation.

On the third stuge of the route it is required to calculate the course
steered (kurs sledovanlya) and traval time (puievore vremya). On the fourth
stege, it 1s required to determine the position of the aircrafs from the course
and & bearing of the ground direction-finder station. Ve find the position of
the aircraft at 2320 on the course -radiodrome) .nd determine the bearing, 20°.
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1t then L:elriallls Vu give l;llc Tilie Ol Iedadilllis LG TaQlo” 5LaLA0l dld wle
time of landing. The abtusl problem for the dummy flight may assume rcughly
the following form: ’ '

Dummy Flight Problem

Subject: "Night flight with arrivael over target at given iime.”
1. Flight itinerary ...
Time of attack on target 23C0. Date...

Ground aids to navigation: Tight beacon at flight departure point, ‘ 7’:‘
brosdcesting station A, ground direction-finding statlion B, homing redio o
station at flight finishing point. ’

2. Time of tskeoff - 2215.

3. Drift angles are computed en route t;o fiight departure point.
magnetic courses 20°, 120°, 60°. Drift angles: ©°,47°, +50. Instrument
&ir speed 350 km/hr, instrument correction -0 km/hr. Instrument altifude
2,000 meters. Tempurature +5°.

Determine veloclty and direction of wind.

4. Caleulate the compass course for the first stage of the rovte.
Compass deviatiun to be *aken from the chart.

5. Flight departure point is passed at 2226, course as calculated.
Calculate time of arrival at turning point.

6. At 2030 the course angle from departure point was measured and
found to be 188°. Determine “he actual treck angle, calculate the course
correcticn and correct the course steered.

7. A%t 2240, a bearing on broadcasting station A was taken and found
+to be 2200, Take radio deviation ‘rom the chart.

At 2242 a bearing of 20° wrs obtained from the ground direction-
finding statlion. Calcul~te the position of the aircraft.

8. The turning pcint wos reached at 2253. Make calculations to
.ensure arrival over the target at the time given. Air temperature at +6¢.
Instrument correction to the reading of the speed indicator +20 Y /hr .

G. Make celculetions for bombing.

10. At target on time. Left target at 2303. Determine time of
arrival at turning point. '

11. Turning point reached as calculated. Flight finishing point is
to be reached by homing on radio station.

: 12. A% 2320 a bearing of 30° was obtained from the ground radio diyrection-
f£inding station. Calculate position.

13. Flight finishing point wes passed at 233k.

14. Landed at 2345.
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Al el coupleting r,he"dummy' I'iight "the étudénts' should .pre‘sent’a. log with
all entries and calculations, and elso a map with itinerary appended and marked
to show the calculated positions.

When radio navigation methods are used during the dwmy flight 1t should
be checked to learn if the siudents are cepable of ‘tuning the radio compass,
taking radio bearing, etc. All this work should be done on training spparatus.

It is especially necessary to emphasize that maximum utilization of

training spparatus when working on dummy flights 1s a necegsary condition for
the suncessful preparation of flying personnel.
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